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In  the  search  for  synergists  for  pyrethrum  and  allethrin  in  fly  sprays, 
the  authors  have  examined  a  number  of  compounds  in  different  chemical 
groups.—'    A  study  of  the  joint  action  of  derivatives  of  2,4-dinitroaniline 
and  o-chlorobenzamide  with  allethrin  is  described  herein. 

The  2,4-dinitroanilines  were  prepared  by  reacting  1 -chloro-2,4- 
dinitrobenzene  with  various  amines  under  suitable  conditions.  They 
may  all  be  represented  by  the  general  formula 

N02 

NO' 


The  £-chlorobenzamides  were  prepared  by  reacting  o-chlorobenzoyl 
chloride  with  various  amines  under  suitable  conditions.     They  are  repre- 
sented by  the  general  formula 

.CI 


R  is  a  hydrogen  or  alkyl  group,    and  R'  is  an  alkyl,   aryl,   or  cyclo- 
aliphatic  group  in  the  dinitroaniline  derivatives  and  an  alkyl,    aryl,    or 
cyclic  group  in  the  chlorobenzamide  derivatives,   with  or  without  sub- 
stituents. 


1/    Previous  publications  in  this  series  are  E-805,   E-828,    E-837, 
and  E- 848. 
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Of  the  o_-chlorobenzamides  the  following  were  effective: 

N-amyl-£-chlorobenzamide 

N-  sec  -amyl-o-chlorobenz  amide 

N  -butyl-  o-chlorobenz  amide 

2-chloro-m-benzotoluide 

£-chloro-N,N-diethylbenzamide 

2-chloro-2'-nitrobenzanilide 

2-chlorobenzanilide 

2,2'-dichlorobenzanilide 

2,3'  -dichlorobenzanilide 

2-Chloro-p-benzotoluide  was  on  the  borderline  of  effectiveness. 

The  intensity  of  synergism  was  not  very  great  for  any  of  the  materials. 
The  greatest  effect  was  to  raise  toxicity  to  about  twice  that  expected  for 
allethrin  alone.     This  effect  was  obtained  with  the  following  synergists: 

N-amyl-2,4-dinitroaniline 

N-amyl-o-chlorobenzamide 

N- sec -amyl-o-chlorobenz amide 
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Table  1. --Continued 


Adjunct 


Mean 

mortality 

in  1  day 


Mean 

allethrin 

equivalent 


Series  4 

1/ 
Diphenylamine,    2'-methoxy-2,4-dinitro-— 

2,4,4»-trinitro-i/  , 

1  -Naphthylamine,   N-(2,4-dinitrophenyl)  — ', 

2-Naphthylamine,    N-(2,4-dinitrophenyl)-— ' 

Piperidine,    1  -( 2,4-dinitrophenyl)  - 

Allethrin  standard,    0.  5  mg.   per  ml. 

1.0 

2.0 


Percent         Mg.  per  ml. 


46.7 
63.1 
42.6 
57.6 
61.1 
52.5 
82.3 
98.7 


Required  to  show  synergism 


0.439 
.602 
.431 
.502 
.600 
.516 
.929 

2.275 
.624 


Series  5 


Aniline,    N-isopropyl-2,4-dinitro  — 
Benzylamine,    N-(2,4-dinitroanilino)-  , 

Cyclohexylamine,    N-(2,4-dinitrophenyl)  — 
Ethanol,    2-(2,4-dinitroanilino)- 
Phenol,    o-(2,4-dinitroanilino)- 
Allethrin  standard,    0.5  mg.   per  ml. 

1.0 

2.0 


48.9 
49.6 
48.9 
46.1 
43.4 
52.2 
76.1 
98.4 


Series  6 


Aniline,   N-allyl-2,4-dinitro- 

N-sec-butyl-2,4-dinitro- 
Dibenzylamine,    N-(  2,4-dinitrophenyl) 
Glycine,   N-(2,4-dinitrophenyl)- 
Phenol,  p-(2,4-dinitroanilino)- 
Allethrin  standard,    0.5  mg.   per  ml. 

1.0 
2.0 


55.4 
61.7 
32.4 
37.7 
35.0 
41.5 
81.1 
97.6 


Required  to  show  synergism 


.622 
.686 
.427 
.460 
.440 
.491 
.980 
1.714 
.602 


1/    2.5  mg.   per  milliliter. 
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Table  2. --Continued 


Adjunct 


Mean 

mortality 

in  1  day 


Mean 

allethrin 

equivalent 


Percent       Mg.  per  ml. 


Series  4 


Benzamide,    o-chloro-N,  N-diethyl- 
Benzanilide,    2-chloro- 

2,2'-dichloro- 
2,3'-dichloro- 
Phenylhydrazine,    1  -(o-chlorobenzoyl) 
Allethrin  standard,    0.5  mg.   per  ml. 

1.0 
2.0 


J/ 


64.0 
58.4 
67.0 
45.3 
54.0 
43.4 
76.7 
96.8 


Required  to  show  synergisn 


Series  5 


Benzanilide,    4'-bromo-2-chloro- 
2  -chloro-2 '  -nitro- 
2,4'-dichloro- 
2,2,'5l-trichloro- 
p-Benzanisidide,    2-chloro- 
Allethrin  standard,    0.5  mg.   per  ml. 

1.0 
2.0 


56.2 
64.0 
56.9 
58.1 
46.2 
55.9 
78.8 
96.8 


Required  to  show  synergism 


0.741 
.711 
.780 
.746 
.557 
.522 
.980 

2.163 
.672 


.542 
.750 
.548 
.560 
.465 
.537 
.923 
2.173 
.657 


Series  6 


Benzanilide,    2-chloro-3'-nitro- 
2-chloro-4'-nitro- 
£-Benzotoluide,    2-chloro- 
m-Benzotoluide,    2-chloro- 
p-Benzotoluide,    2-chloro- 
Allethrin  standard,    0.5  mg,   per  ml. 

1.0 

2.0 


37.7 
47.5 
40.9 
56.2 
54.7 
44.3 
74.6 
93.8 


Required  to  show  synergism 


.428 
.531 
.46  5 
.679 
.622 
.493 
.984 
2.208 
.624 
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